Purpose: The purpose of this research was to examine intrapersonal and community factors associated with prostate cancer screening (PCS) among African-American (AA) males of ≥40 years from a nationally representative data set in the US. The theory of planned behavior was utilized as the theoretical framework. Patients and methods: A cross-sectional secondary analysis employed data from the National Health and Nutrition Examination Survey in the US. The sample consisted of 377 AA males. The primary outcome variables were two PCS tests, the digital rectal exam (DRE) and the prostate-specific antigen test. Logistic regression models were developed to test for associations between the PCS tests and the factors of interest. Results: The factors of age, education, and access to a health care facility were associated with AA males receiving the DRE. The age group of 40-49 years was least likely to receive the DRE when compared to the age group of ≥70 years. Similarly AA males without a college degree were also least likely to receive the DRE when compared to AA males with a college degree. AA males with access to health care were more likely than those without access to receive the DRE. Age <70 years along with church attendance was associated with AA males receiving the prostate-specific antigen test. Conclusion: Differences were present for significant associations among intrapersonal and community variables and the two PCS exams. A culturally sensitive approach is necessary for understanding factors associated with PCS among AA males, which is central to designing and appropriately targeting public health interventions to decrease the health disparity of prostate cancer among this high-risk population.
Introduction
Prostate cancer (PCa) is the third most common type of cancer in the US with 220,880 estimated new cases in 2015. Additionally, PCa accounts for 13.3% of all new cancers and it was estimated to cause 27,540 deaths in the US. 1 Worldwide, there were ~899,000 incidences of PCa and 258,000 deaths from PCa that occurred in 2008. 2 From an international perspective, PCa ranks fourth as the most common cancer among males and females. 3 Additionally, it is the second most common cancer among males worldwide and it accounts for 15% of all cancers occurring among males. 3 In 2012, PCa was the fifth leading cause of death at 307,000 worldwide. 3 In general, mortality rates from PCa were high in the Black populations of the Caribbean and sub-Saharan Africa, 29 per 100,000. and control beliefs. It is the beliefs, which exert the influence on an individual's behavior. Within the constructs are the factors of attitude, subjective norms, and perceived behavioral control that influence behavior. 14 The construct of attitude encompasses various psychological concerns AA males may encounter when faced with the decision to receive PCS. Some of the psychological concerns which can influence the attitude of AA males to receive PCS are anxiety, stigma, and masculinity. Generally, the decision to receive PCS can cause AA males to consider facing a possible diagnosis of PCa and risk feelings of fear and shame. 16 Fortunately, the PSA test has alleviated some feelings of discomfort or impingement on their masculinity as seen with the DRE. Masculinity and the accompanying fear of appearing vulnerable can also influence a man's perception of health risks. 17 In fact, an increased sense of masculinity is associated with an increase in one's health risks. 17 Therefore, males who adhere to a traditional household belief system may not pursue health services for screening or view themselves as being at risk for acquiring diseases such as cancer. Within the current study the variables associated with attitude and PCa, anxiety, stigma, and masculinity were not present in the National Health and Nutrition Examination Survey data set.
The factors of subjective norms and perceived behavioral control were examined in the current study. Subjective norms are considered one's knowledge and their perception of social pressure to perform a behavior. Therefore, age, education, and the spouse of the AA males in the current study are incorporated as their subjective norm and a potential influence for the AA males to receive PCS. Expectations from a spouse or family member to engage in PCS has been indicated as a motivator for AA males to engage in PCS. 18 Similar findings indicated that seeking advice from family members was a trait of AA males. 19 Seeking advice and acknowledging expectations from spouse and family members are just a few examples of subjective norms AA males encounter for receiving PCS. Religion also has the potential to create social normative pressure to engage in PCS. In fact, religion provided an inclination to participate in PCS. 20 Additionally, perceived behavioral expectations are those which arise from the individual's social groups identified as spouses, family members, friends, and neighbors.
14 The influence of perceived behavioral control is also reported in the literature as a significant predictor for AA males to receive PCS. 21 Within the current study, perceived health status was indicated as an example of perceived behavioral control. Intrapersonal factors, such as income corresponds with how an individual views their perceived behavioral control. 21 It has long been recognized that African-American (AA) males have a higher risk of developing PCa and their mortality from the disease is markedly higher 214.5 per 100,000 compared to all races 137.9 per 100,000. [1] [2] [3] [4] AA males are also more likely to be diagnosed with PCa at an advanced stage, which contributes to poor treatment outcomes. 5 PCa mortality has been linked to low rates of prostate cancer screening (PCS) among AA males. 6 However, AA males are less likely to receive PCa screening or engage in preventive health behaviors. 7, 8 Current standards of care in the US reflect a great deal of variability in recommended approaches to PCS. For example, the American Cancer Society advises that asymptomatic males have the opportunity to make an informed decision about screening for PCa after they receive information about the uncertainties, risks, and potential benefits associated with PCS. 9 The American College of Preventive Medicine, conversely, states there is insufficient evidence to recommend for or against routine screening utilizing the digital rectal exam (DRE) or prostate-specific antigen (PSA) test. Likewise, PCS guidelines from the United States Preventive Services Task Force recommend against annual screening. The United States Preventive Services Task Force claims that screening causes more harm than benefit due to the performance of unnecessary surgeries. 10 While evidence for and against PCS is inconsistent, current guidelines fail to address racial and ethnic disparities associated with PCa, and hence, potentially adverse consequences of discontinuing testing for high-risk groups such as AA males. 11 The research used to develop the current guidelines lacked sufficient numbers of AA and other racial/ethnic minorities. 12, 13 The purpose of the study is as indicated in the next paragraph.
The purpose of this research was to examine intrapersonal and community factors associated with PCS among AA males ≥40 years from a nationally representative data set in the US. The theory of planned behavior (TPB) was utilized as the theoretical framework.
Theoretical framework
The theoretical framework guiding the current study is Ickek Ajzen's TPB. The TPB surmises behavior occurs as a result of an individual's beliefs and their intention to perform the behavior. The TPB that aligns with the current study is based on its concepts of internal and external beliefs, which assist with explaining and predicting behavior.
14 Previous studies regarding PCS utilized the TPB based on the concept of an individual's intention being associated with an increased rate of receiving PCS. 15 The TPB consists of three constructs otherwise known as the following beliefs: behavioral beliefs, normative beliefs, 
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Intrapersonal and community factors associated with PCS
Marital status
There is tangible support for marital status being associated with AA males receiving PCS. Drake et al 24 found that 88% of AA males who were married were more likely to receive PCS. Satia and Galanko 26 identified marital status as a statistically significant factor for receiving PCS. Further, the literature supports wives as a central influence for males to receive PCS. 3, 15 Community factors
Church attendance
Community factors such as access to a church in the neighborhood has also been identified as a key component of outreach for AA males. 37, 38 AAs are more likely to attend religious services and activities compared to other races 39, 40 and church attendance has been shown to be associated with informational support regarding PCS and higher levels of PCS. 3, 18, 20 Churches are well-recognized as vital community resources for social support and health promotion, and hence, conduits to reducing health disparities in this population. 29, [41] [42] [43] [44] Access to health care
Receiving consistent health care and a lack of transportation are barriers that many AAs have encountered. 45 Likewise, the lack of health insurance as well as the cost for PCS have been identified as primary barriers to receiving PCS. 46 It is unfortunate that a lack of health facilities and educational awareness regarding PCa may be viewed as barriers to receiving PCS as well as additional health promotion and preventive services. 29 Talcott et al 32 reported AA males as being less likely to access and receive a consistent source of health care. Nonconventional venues within the community, such as barber and beauty salons are being utilized to provide education on PCa and actual PCS.
Methods
The current study was performed from a secondary data analysis after obtaining approval from the Florida State University Institutional Review Board. The population-based secondary analysis employed the public use data set from the Centers for Disease Control and Prevention's National Health and Examination Survey (NHANES). NHANES is a nationally representative, cross-sectional data set collected by the National Center for Health Statistics. Diversity within the NHANES data set was achieved by over-sampling for AA, Hispanic, and males >60 years of age. An interdisciplinary team (physicians, medical and health technicians, and dietary/health interviewers) conducted the survey. Participants completed questionnaires in a Mobile
The presence of resources, access to health care, combined with an adequate income empower AA males to engage in the PCS as a health promotion behavior. The influence of subjective norms was also evident in previous literature that indicated PCS was predicted by individuals that were nonattenders and irregular attenders of church. 22 Intention to engage in PCS was also found to influence whether or not AA males received a PCS. 15 AA males may expect a behavior to occur when they are exposed to a barrage of information from various social groups regarding the need for PCS. 23 
Intrapersonal factors Age and education
Literature exists from various studies regarding correlates of factors for receiving PCS. However, there was limited data from studies that utilized a national data set to examine the health behaviors of AA males. Literature suggests that, in general, males over the age of 50 years are most likely to receive PCS, including AA males. 24, 25 Higher levels of education, such as a college degree or higher, has also been reported to be positively correlated with receiving PCS among AA men 7, 26 though this association has not been consistently demonstrated. 24, 27 Evaluations of educational programs aimed at increasing PCS (DRE or PSA test) nonetheless suggested that educational level can be an important determinant of how informational material on PCa and PCS is accessed and understood. 28 
Income
Income level has also been reported to play an important role in determining whether AA males receive PCS. 6 AA males who earn higher incomes are more likely able to afford health insurance, have access to preventive health information and services, and receive PCS. 15, 27 AAs in general are at risk for limited access to health care services that include preventive and health promotion services. 29 Not surprisingly, lack of a consistent health care provider and access to services that promote and provide PCS have been identified as formidable barriers to AA males receiving PCS.
30-33

Perceived health status
Qualitative research involving AA males suggested that selfawareness of good health and well-being were motivators to receive PCS. 27, 34 Tannor and Ross 35 found that AA males receiving a PSA test within the past year reported good health. Literature indicated AA males, which rated their health as good/excellent may engage in PCS as a health promoting behavior. 
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Examination Center utilizing a computer-assisted personal interview and an audio-computer-assisted self-interview. Participants signed a consent prior to participation in the NHANES study and inclusion in the NHANES data set.
Sample
The NHANES studies began in 1960s wherein surveys are conducted regarding the health and nutrition of adults and children throughout the US. It is a public data set without any participant identifiers and it is provided by the Centers for Disease Control and Prevention. The health needs of the nation guide the types of surveys that will be implemented in studies that occur on an annual basis. A unique characteristic of the NHANES studies is that they oversample for minorities and they collect interviews as well as physical examinations. The pooled sample from the selected NHANES data set which contained data for the DRE and the PSA test was the cohort of 2007-2008 and consisted of 10,149 participants, of which 2,211 were AA. Inclusion criteria for the current study included AA males ≥40 years. Power analysis prior to data analysis using a significance level of 0.05, 80% power, and an effect size of 0.20 indicated a minimum of 307 participants were required for the study. After excluding AA males that were <40 years of age, the sample for the current study went from 2,211 to the final sample of 377.
Variables Outcome variables
The primary outcome variables were two PCS tests, the DRE and the PSA test. The DRE was measured with the question, "Have you ever had a rectal examination to check for prostate cancer?" Responses to the question were coded as 0 (no) or 1 (yes). The PSA test measure was based on the number of actual blood tests completed; participants were given the option to receive a PSA test when the survey was conducted. Participants who refused to have the PSA test were coded within the current study as 0 (no) and those who received the PSA test were coded as 1 (yes). Participants were offered to receive the PSA test during the survey. Participants, who were elected to receive the PSA test, received the test in the Mobile Examination Center.
Independent variables
Intrapersonal and community variables included in the analysis were: age, education level, income, perceived health status, marital status, church attendance, and access to health care. Participants' age for the current study was partitioned out of the NHANES data set and categorically listed as 40-49, 50-59, and >60 years. Educational level (categorical; <9th grade, 9-12th with no diploma, high school diploma/general education diploma, some college, and college graduate) was also split into two categories as (noncollege graduate and college graduate) due to the majority of participants who did not have a college degree. All categories of income level (<$20,000, $20,000-$44,999, $45,000-$74,999, and ≥$75,000) were included in the analysis. Self-reported perceived health status (categorical, excellent, very good, good, fair, and poor) was determined, by the question, "Would you say your health in general is…?" Church attendance (continuous) was assessed by asking participants, "How often do you attend church or religious services?" and was entered as the number of times per month. Access to health care (categorical) was assessed by asking, "Is there a place that you usually go when you are sick or need advice about your health?" (there is one place to go for advice, there is no place to go for advice, and there is more than one place to go for advice). This variable was collapsed into two categories 0 (no routine health facility to access) and 1 (yes there is a routine health facility to access).
Statistical analysis
The Statistical Program for the Social Sciences (version 20, IBM Corporation, Armonk, NY, USA) was used to process descriptive statistics and logistic regression models. Binary logistic regression allowed for estimation of the likelihood of receiving PCS and assessing the association of intrapersonal and community factors with PCS. Before conducting the regression analysis, multicollinearity was assessed. Correlation analyses using Pearson's r were computed for all the variables. There were no correlation coefficients >0.6 suggesting multicollinearity was not an issue. Two multivariate models were developed to address the aims of the study. The DRE and PSA test were regressed separately on each set of intrapersonal and community factors. Therefore, there were two separate models for the current study, which analyzed the outcome variables of the DRE and the PSA test. A P-value of <0.05 was considered to be statistically significant. The Hosmer and Lemeshow test (goodness of fit test statistic) was used to establish if each regression model was correctly specified. A P-value of >0.05 represents a good fit.
Results Descriptive
Descriptive statistics are presented in Table 1 as the overall mean, standard deviation, percentages, minimums, and maximums. The 377 participants ranged in age from 40 to 80 years (M =59); the majority were 50 years older 
DRE logistic regression model
Results from each of the two logistic regression models are presented in Tables 4 and 5 , respectively. The first model regressed the DRE independently on the intrapersonal covariates (age, education, income, perceived health status, and marital status) and the community covariates (church attendance and access to health care) to identify which factors were associated with a greater likelihood of receiving PCS. 
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PSA test logistic regression model
In the second regression model, the PSA test was regressed separately on the previous intrapersonal covariates (age, education, income, perceived health status, and marital status) and the community covariates (church attendance and access to health care) to determine which factors were associated with higher PCS rates (aim 1 
Discussion
This study delineated the association between intrapersonal and community factors for receiving PCS in a populationbased sample of AA males aged ≥40 years from a national data set within the US. The findings supported an association for education and access to health care with receiving the DRE. However, results were in contrast to the literature that indicated age was associated with AA males receiving the DRE. In spite of the controversy surrounding PCS, AA males >40 to 49 years of age were more likely to receive PCS, relative to their older counterparts. The TPB was selected based on the assumption of predicting behavior based on an individual's internal and external beliefs. As in the TPB, the goal of the study was examining 
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Intrapersonal and community factors associated with PCS was not analyzed in the current study. However the stigma, anxiety, and threat to masculinity regarding PCa and PCS were indicated within the literature as examples that were barriers for AA males to receive PCS.
Age was classified as a subjective norm of the TPB and was significantly associated with AA males receiving the PSA test. Similarly, education was also classified as a subjective norm of the TPB and was significantly associated with AA males receiving only the DRE. Despite the literature indicating spouses, family members, and friends as motivators for AA males to receive PCS, the current study did not produce those findings. Perhaps the lack of association among spouses, family members, and friends; and PCS could be attributed to the sample possibly comprised of AA males, which abide by traditional masculine roles. In general, males that abide by a traditional masculine role do not seek the advice or are not influenced by others to adopt behaviors. Additionally, the lack of association church attendance was a factor within the study that was indicated as a subjective norm and was found to be significantly associated with the PSA test. The construct of perceived behavioral control was delineated by the factor of perceived health status. Overall, the TPB provided a sound theoretical framework, which allowed the examination of internal and external factors that are relevant in the lives of AA males to receive or decline PCS.
Compared to males aged ≥70, younger age groups, 40- [20] [21] [22] However, age was not associated with receiving the DRE. The lack of association among age and the DRE may attributed to the sensitive nature of administering the DRE. Previous research among AA males indicated PCa as a threat to manhood and the males believed that if you are not homosexual you should not receive the DRE. 30 Within the current study, the younger age groups may not have felt a sense of embarrassment or shame with receiving the blood test, PSA test, as opposed to the DRE. Despite studies indicating education as a predictor for receiving a PCS, education was only associated with the DRE. 7, 22 A negative association existed among education and the PSA test, which indicated that AA males without a college degree were less likely to receive a PSA test compared to AA males with a college degree (b=−1.930, e B =0.145, 95% CI e B [0.032, 0.655], P<0.05). Additional studies focused on provider-patient interactions, which will assist to better understand how conversation about PCa risk affects decision making about PSA testing among AA males. Nurses are in the occurrence of a behavior, PCS, based on the presence or absence of internal and external factors. The factors within the current study support and align with the constructs of the TPB, attitude, subjective norms, and perceived behavioral control. Attitude is a construct within the TPB, which 
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Income was not associated with AA males receiving the DRE or the PSA test. This finding is in contrast to several studies that reported an association between income and PCS. 6, 15, 27 Perceived health status was not associated with PCS in the current study. The finding was not supported by literature that reported AA males with higher positive health values were more likely to receive PCS. 42 The majority of participants in this study described their health as "good" versus "very good" or "excellent"; it is possible that a higher rating would have been associated with increased preventive health behaviors, such as PCS. Self-awareness of health and well-being has been identified as a correlate of PCS. 34 It may be that individuals with higher health values may also seek knowledge of personal health risks and to engage in preventive health behaviors. Marital status was not associated with receiving PCS, which was also in contrast to studies that reported spouses as influencing males to receive PCS. 3, 15, 24, 28 One notion could be the sample of AA males within the data set may uphold patriarchal values in which the male head of the household makes the decisions with minimum input from the rest of family members.
Church 20, 41, 43 and a valuable resource for health programs based in the community. The influence of the church in reducing health disparities highlights the value of church involvement as a vital resource for promoting health and reducing health disparities in the AA population. The propensity for AAs to attend church services on a regular basis presents opportunities for the dissemination of information on preventive services and support for PCS. 40 Furthermore, the significant negative association of access to health care with DRE suggests that the availability of health care could be a source of PCa information for screening eligible AA males. AA males without access to health care were less likely to receive the DRE compared to AA males with access to health care (b=− Clinics located within the community that offer PCS during nontraditional hours and at locations that are easily accessible for AA males was not examined in this study; however, those venues are potentially another source for increasing access to care. Additional measures must be taken to provide access to health care for underserved populations. A lack of access to health care limits the availability of health care providers to perform the DRE. This could explain the lack of association among age and receiving the DRE in the current study. The PSA test does not require the privacy or time necessary for administering the DRE and it can be considered as less intimate compared to receiving the DRE. A health care facility is essential for administering the DRE, whereas the PSA test can be administered at churches, barbershops, and various locations within a community. However, without access to health care facilities for health care providers to administer the DRE, AA males will go unscreened and be at risk for undiagnosed PCa at an advanced stage. The significant results for age and receiving the PSA test may reflect a lack of health care facilities with health care providers capable of administering the DRE. In view of the confusion around PCS guidelines and cultural barriers rooted in mistrust of the medical community, culturally sensitive psychosocial interventions situated within the AA church community have the potential to raise PCa awareness and informed decision making regarding PCS. Nurses can assist with increasing the confidence among the AA population regarding informed decision making through an understanding of their individual risk factors and family history. Effective patient-centered communication is pertinent for diminishing misinformation and confusion related to health topics and regarding a reduction in health disparities it is a vital aspect for all nurses to employ.
Limitations
The study has several potential limitations. Despite the oversampling for AA participants, the data set still contained a small sample size of AA males and hence, the findings may not be generalizable to all AA males over 40 years of age. Another limitation was the outcome variable that the DRE was obtained by self-report. Hence, the information was not verified by medical records. There was a possibility that this self-report data was not accurately reported by the participants within the NHANES data set. Also despite the detailed NHANES questionnaire, there was insufficient data pertaining to levels of trust in health care providers to determine if these variables were pertinent in predicting PCS.
Conclusion
There were similarities and differences among the PCS preferences for the sample of AA males examined in the current study. Nursing can be a guiding force to elevate the uncertainty and educate vulnerable populations surrounding the decision to receive or decline PCS. Public health policy and programs that promote PCa awareness and informed decision making among AA males should target younger males regarding risk factors and focus on increasing access to health services that include PCS services. Community nurses serve in an influential role to promote awareness of PCa and PCS. Specialized training, which is culturally competent, should be explored to discuss the sensitive topic of PCS among AA males. Nurses are trained to effectively communicate and interact with diverse populations. Through continued education using an evidence-based approach, the health disparity of PCa among AA males in the US can be reduced. 
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